Neuronal differentiation involves a shift from glucose oxidation to fermentation.
Energy metabolism in the adult brain consumes large quantities of glucose, but little is known to date regarding how glucose metabolism changes during neuronal differentiation, a process that is highly demanding energetically. We studied changes in glucose metabolism during neuronal differentiation of P19 mouse embryonal carcinoma cells, E14Tg2A embryonic stem cells as well as during brain development of BLC57 mice. In all these models, we find that neurogenesis is accompanied by a shift from oxidative to fermentative glucose metabolism. This shift is accompanied by both a decrease in mitochondrial enzymatic activities and mitochondrial uncoupling. In keeping with this finding, we also observe that differentiation does not require oxidative metabolism, as indicated by experiments demonstrating that the process is preserved in cells treated with the ATP synthase inhibitor oligomycin. Overall, we provide evidence that neuronal differentiation involves a shift from oxidative to fermentative metabolism, and that oxidative phosphorylation is not essential for this process.